Bilayer structure in phospholipid-cytochrome c model membranes.
Lipid protein interactions in biological membranes differ markedly depending on whether the protein is intrinsic or extrinsic. These interactions are studied using lipid spin labels diffused into model systems consisting of phospholipid bilayers and a specific protein. Recently, an intrinsic protein complex, cytochrome oxidase, was examined and the data suggest there is a boundary layer of immobilized lipid between the hydrophobic protein surfaces and adjacent fluid bilayer regions. In the present study, a typical extrinsic protein, cytochrome c, was complexed with a cardiolipin/lecithin (1:4 by weight) mixture. The phospholipids in the presence and absence of cytochrome c exhibit typical bilayer behavior as jedged by four spin-labeling criteria: fluidity gradient, spectral anisotropy of oriented bilayers, response to hydration and the polarity profile. Any effects of cytochrome c on the ESR spectra of lipid spin labels are small, in contrast to the effects of intrinsic proteins. These data are consistent with electrostatic binding of cytochrome c to the charged groups of the phospholipids, and indicate that the presence of extrinsic proteins will not interfere with measurements of boundary lipid in intact biological membranes.